Abstract. Continuous input models of the ideal free distribution usually assume that resources are consumed immediately that they enter a patch. This paper presents models of constant continuous input in which this assumption is relaxed, so that predictions can be made about the standing crops of resources and the density relationship of prey mortality caused by the consumers. These models suggest that: (1) the input matching rule is not dependent on the assumption that resources are consumed immediately that they enter a patch, and holds whether or not there is interference competition but not when there is an alternative source of mortality; (2) exploitation competition is fundamental to the continuous input model. Whether or not interference competition occurs can be determined in experimental situations by measuring the standing crops of resources in patches with different resource input rates; (3) interference models are not an alternative to continuous input models but represent a 'snapshot' of time from either continuous input or depletion models; (4) in continuous input models prey mortality is density independent in the absence of interference because all patches have the same standing crop of resources. When there is interference between consumers prey mortality is density dependent, unless the interference is extremely strong.
Abstract. Continuous input models of the ideal free distribution usually assume that resources are consumed immediately that they enter a patch. This paper presents models of constant continuous input in which this assumption is relaxed, so that predictions can be made about the standing crops of resources and the density relationship of prey mortality caused by the consumers. These models suggest that: (1) the input matching rule is not dependent on the assumption that resources are consumed immediately that they enter a patch, and holds whether or not there is interference competition but not when there is an alternative source of mortality; (2) exploitation competition is fundamental to the continuous input model. Whether or not interference competition occurs can be determined in experimental situations by measuring the standing crops of resources in patches with different resource input rates; (3) interference models are not an alternative to continuous input models but represent a 'snapshot' of time from either continuous input or depletion models; (4) in continuous input models prey mortality is density independent in the absence of interference because all patches have the same standing crop of resources. When there is interference between consumers prey mortality is density dependent, unless the interference is extremely strong. Fretwell & Lucas (1970; Fretwell 1972) defined their ideal free distribution of habitat choice in extremely general terms: animals were assumed to distribute themselves between habitats in an 'ideal' fashion, utilizing habitats best suited to their survival and reproduction, and at the same time to be 'free' to enter the habitats of their choice. The 'suitability' of any habitat was assumed to be density dependent, decreases in suitability at higher density being caused by factors including food supply and predators. Within this general framework, two groups of models have emerged (Sutherland & Parker 1985 , 1992 Parker & Sutherland 1986; Milinski & Parker 1991) : in 'continuous input' models resources continue to be input to each habitat patch while consumers are exploiting them (Parker & Stuart 1976; Parker 1978) , whereas in interference studies the prey density in a site is approximately constant but the presence of competitors makes prey harder to find (Sutherland 1983; Parker & Sutherland 1986) . Continuous input models have been applied chiefly to studies of competition among males for mates and experimental studies in both the field and laboratory in which food was provided at known constant rates. In contrast, interference models have been applied mostly in field studies of animals foraging on naturally distributed prey (Parker & Sutherland 1986; Kennedy & Gray 1993) .
Both existing continuous input and interference models allow the ideal free distribution of consumers between resource patches to be specified, but only interference models allow the distribution of consumers, and hence the mortality rate of prey, to be determined in relation to prey density in a resource patch. Continuous input models predict the distribution of consumers in relation to the input rate of resources into a host patch rather than the standing crop of resources in a patch, and in making such predictions it is assumed that all resources are consumed immediately upon entering a patch (Parker & Stuart 1976; Parker 1978; Milinski & Parker 1991) . This assumption prevents predictions being made concerning the resource dynamics because it implies an infinite mortality and zero standing crop in each patch. The assumption was originally made in the interests of tractability when input rate varied through time (Parker & Stuart 1976; Parker 1978; but see Iwasa & Obara 1989 for the solution to a specific model when resource input varies through time 0003-3472/95/020487+08 $08.00/0 1995 The Association for the Study of Animal Behaviour
